Iron-deficiency anemia is a prevalent condition treated with iron supplementation. Iron pill-induced gastritis is an under-recognized, albeit serious potential complication of iron pill ingestion. This entity must be identified by healthcare providers who prescribe iron. We present a case of a 59-year-old male with iron deficiency anemia on ferrous sulfate tablets who underwent an upper endoscopy, during which a single superficial gastric ulceration in the body was noted. Biopsies revealed heavy iron deposition confirming the ulceration was a consequence of the iron tablets. Iron pill-induced gastritis causes corrosive mucosal injury similar to that caused by chemical burns.
Introduction
Oral iron supplementation, usually in the form of a pill or tablet, is the most common treatment of iron-deficiency anemia. A potential complication of using oral iron supplementation is iron pill-induced gastritis. All gastroenterologists should be aware of the endoscopic findings associated with iron pill-induced gastritis, because they play a crucial role in diagnosing this condition. Patients with iron pill-induced gastritis should have their iron pills or tablets replaced by liquid iron. It is thought that iron pills and tablets cause a corrosive mucosal injury and that the effect is concentration-dependant. For this reason, liquid iron does not have the same side effect of promoting mucosal injury.
Case Report
A 59-year-old male with Child-Pugh B cirrhosis from nonalcoholic fatty liver disease and prior history of esophageal variceal bleeding presented to our gastroenterology suite for an upper gastrointestinal endoscopy for prophylactic variceal band ligation. The patient also had diabetes mellitus, hypertension, dyslipidemia, and chronic kidney disease (serum creatinine 1.4 mg/dL and a glomerular filtration rate 52 mL/min/1.73 m 2 ). Among his medications were metformin, insulin glargine, ferrous sulfate, fenofibrate, and valsartan. The patient was receiving 325 mg of ferrous sulfate by mouth twice daily. The patient appeared comfortable and had no complaints. His vital signs were within normal limits and his physical examination was significant for splenomegaly with spleen tip palpable 5 cm below the costal margin. Blood work revealed hemoglobin 11.4 g/dL (normal: 14-18 g/dL), a normal mean corpuscular volume of 91 fL, iron saturation 14% (normal: 25-50%), ferritin 88 ng/mL (normal: 10-282 ng/mL), and total iron binding capacity 339 µ/dL (normal: 250-420 µ/dL).
On upper endoscopy, the patient was found to have esophageal varices in the distal esophagus and mild portal hypertensive gastropathy. One superficial 6-mm gastric ulcer was found in the gastric body (Figures 1 and 2 ). Biopsies from this ulcer revealed erosive gastritis. An iron stain demonstrated heavy iron deposition consistent with iron pill-induced gastritis ( Figures 3 and 4) . The patient was started on an oral proton pump inhibitor and instructed to discontinue his oral iron tablets. He was started on a liquid iron preparation instead of the iron tablets. Of note, the patient had a liver biopsy performed a few years prior to this presentation at an outside hospital, as part of his liver cirrhosis work-up, and this did not show any evidence of iron overload.
dark stools, and gastrointestinal irritation, often in the form of nausea. 2 Iron pill gastritis is a documented complication of iron supplementation, but is rarely encountered. Recently, however, the topic has been garnering increasing attention. Kaye et al published a prospective study investigating the effects of iron supplementation on patients with iron deficiency anemia. 3 Of 16 patients with iron deposition confirmed by biopsy, 6 had visible erosions on endoscopy, a significantly greater proportion than those patients without iron supple- 
Discussion
According to the most recent data published by the World Health Organization, almost 25% of the world's population carries a diagnosis of anemia, the majority being of the iron deficiency type. 1 Ferrous sulfate supplementation in the pill or tablet form is a commonly prescribed treatment for these patients with iron deficiency anemia. Common side effects of oral iron supplementation include constipation, Figure 2 . Endoscopic appearance of the gastric ulcer bed. mentation (14/141). No significant differences were attributed to potential confounders such as age, gender, aspirin and non-steroidal anti-inflammatory drug use. Kaye et al also included a retrospective analysis reviewing the cases of 59 patients with iron deposition, 58 of whom were receiving oral iron. Of this population, 31 were documented to have erosions and ulcerations by endoscopy report.
Laine et al published a prospective evaluation of healthy volunteers who were separated into 2 groups, both of which had not had previous iron supplementation. 4 The first group was assigned to receive ferrous sulfate 325 mg orally 3 times daily for a duration of 2 weeks, while the second group took the supplement at the same daily dose and frequency for only 1 week. Endoscopy was performed prior to and after the completion of iron therapy and showed a significant increase in endoscopic abnormalities of the stomach in patients who received iron therapy for a longer duration. Two patients had developed gastric ulcerations after iron therapy.
Iron pill-induced gastritis is an under-recognized, albeit serious entity that merits further investigation. Many patients who are diagnosed with iron pill gastritis have numerous comorbidities that may increase their susceptibility to this condition, though substantial investigation into this subject has not been undertaken. Iron has been noted to cause a focal erosive mucosal injury similar to that caused by a chemical burn. Endoscopically, this manifests as an erosion, an ulceration, or diffuse gastritis. Iron deposits a brown-black crystalline hemosiderin that erodes the mucosa. It is thought that iron erodes the mucosa through a direct corrosive effect that subsequently produces a local injury to the mucosa in a concentration-dependant manner. In some patients, particularly these with other comorbid conditions such as hemochromatosis, gastric antral vascular ectasia, and gastric adenocarcinoma, among others, the degree of iron deposition extends to the lamina propria and even the gastric glands. Iron pillinduced gastritis only occurs when iron supplementation is given in the tablet or pill form likely because of the concentration effect, but has not been noted to occur in patients who are placed on a liquid form of iron supplementation. This case report is intended to remind gastroenterologists of the possible risks of iron pill supplementation.
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